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The National Association of Cost Account- 
ants does not stand sponsor for views expressed 
by the writers of articles issued as Publications. 
The object of the Official Publications of the 
Association is to place before the members 


range of subjects and present many different 
viewpoints. It is not intended that they shall 
reflect the particular ideas of any individual 
or group. Constructive comments on any of 
the Publications will be welcome. 


Additional copies of this Publication may be 
obtained from the office of the Secretary. The 
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National Association of Cost Accountants 


EDITORIAL DEPARTMENT NOTE 

One of the significant contributions of the National Association 
of Cost Accountants to the literature of cost accounting has been the 
occasional monographic publications dealing with systems of costing or 
specific problems in cost accounting for various industries. The present 
publication is an addition to > oy series, and while dealing with an in- 
dustry composed for the most part of small units, where an adequate and 
successful treatment of the cost problems involved is always difficult, 
that very fact makes this a welcome addition. The solution described 
has some of the features of Ln te costs and doubtless suggests a 
method which can be more applied to that difficult group of 
small business units, too small to E fully departmentalized and to stand 
the cost of the more usual and elaborate cost system. 

The author, Mr. N. H. Broadhead, has had long experience in this - 
kind of 4 covering a period of "twenty-five years, during fifteen 
of which he has been associated with the firm of Meakins & Sons, 
ar yes large brush manufacturers of a, Canada, where he ‘has 


Mr. Broadhead is a member of the Canadian Society of Cost Ac- 
countants and is a member of the Executive Council of the Hamilton 
Chapter. A series of his articles has been appearing since July in the 
trade journal, Brooms, Brushes and Mops. 


BRUSH MANUFACTURING COSTS 


The brush manufacturing industry is a comparatively small 
one. The individual factories are mostly small and even the larger 
ones would be considered small in comparison to the factories en- 
gaged in turning out the basic raw materials and products manu- 
factured therefrom. There are brush factories of some kind in 
nearly every manufacturing town and dozens of them in the largest 
cities. Being mostly on a small scale, however—even after allowing 
for the industry being a small one—it is very necessary to en- 
courage these small competing houses to know better the costs of 
their product in order to save the ruinous competition which many 
small industries are compelled to face. 

In order to accomplish this, it is necessary to have a cost system 
that i very economical to operate, and that means that it must be 
simple. 

The following cost system has been designed to keep good 
control over manufacturing activities and to determine costs on a 
sound basis with a minimum of effort. It makes no demands on the 
factory as the cost department takes care of everything in con- 
nection with the system. 

The majority of brush factories are not used to cost systems 
“+ tie in with the accounting and do not keep perpetual inventories 
o£ raw materials nor even do they analyze their payrolls as between 
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direct labor and indirect labor, much less according to product 
manufactured. 

The system here described apparently c »ndones many short- 
comings but in reality it is quite vigilant end any mathematical 
inaccuracies in the resulting costs are sanc’ioned only on account 
of the extreme simplicity which would be ‘orfeited if the cost sys- 
tem were modelled to a theoretical ection. For example, the 
basis of distribution of overhead the estimated direct labor 
involved in the manufacture of each specification. This is not 
theoretically sound practice as the basis is unscientific and the 
estimated labor does not always prove accurate, but this last objec- 
tion can be reduced to a minimum when a practical man sets up 
the estimates. 

This system is designed for small factories making household 
brushes consisting of tufts fixed into wooden blocks or handles by 
the process of machine punching. 

The blocks are bored with holes to a suitable depth for the 
reception of the tufts and then the holes are filled with vegetable 
fibres or animal hair or bristle with the aid of the machines which 
pick a uniform bunch of the material and literally punch it in the 
centre of its length into each hole bored in the block. This leaves 
both ends of the brush stock (fibre, hair or bristle as the case may 
be) sticking out and after being trimmed level each tuft loses the 
appearance of its actual construction; that is, of consisting of two 
halves or ends fastened into the wood block by means of a wire 
staple fastening the centre down into the holes. The staples are 
automatically formed by the punching machines and by filling the 
pow - enough the desired uniformity and appearance are 
obtained. 

A this simple system of costing the following results are 


1. The cost of La pony | each specification of brush manu- 
factured is ascertained the following week, in lots covering one 
week’s production. 

2. The profit or loss incurred from the sale of each specification 
is ascertained each month. 

8. Satisfactory control is kept over raw materials, labor and 


expenses. 
4. Excellent control is kept at all times over the finished 


uct. 

5. Knowledge of stocks on hand is always up to date and, 
in the case of finished products, this is very desirable as an indica- 
tion of what specifications to manufacture. It is understood that 
the brushes are standard lines and manufactured in advance for 
stock from which shipments are made as the brushes are ordered. 

6. The percentage of production that is shipped is ascertain 
each month showing whether it is the selling force or production 
which requires speeding up (chart C). 

7. Production and merchandising are kept separate and, a8 
costs are determined each week, it is quickly discovered if the 
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manufacture of any specification rises higher than the market 
price as quoted by a competitor. If this frequently happens, certain 
specifications can be discontinued and purchased from competitors 
and sold on a wholesaling basis without complicating the account- 
o 8. There is no “stock-in-process” account but the benefits de- 
rived from such an account are not forfeited. 

9. There is no disruption in the factory with the installation 
of this system and the only work involved is upon the cost depart- 
ment. The superintendent only keeps track of what labor is paid 
for and what specifications have been run and the quantity of each 
—a duty which he probably performed before there was a cost 


10. When installed, the cost system can be handled by one girl 
(with calculating machine) working on the system 5 days per 
month. This claim pre-supposes that the factory will not manu- 
facture more than 25 different specifications of brushes each week. 

When brushes are manufactured under different processes, 
manual as well as machine, the factory accounting should be de- 
partmental. With a little adaptation the principles set forth may 
also be applied to each department in household brush manufacture. 

The system will be illustrated by an example which will be 
explained in detail up to the time that the raw material accounts 
are credited and the finished stock is debited with the lines manu- 
pared during the week. Round figures will be used as much as 
possible. 

Before the system can be installed it is necessary to have the 
specifications of all the standard brushes analyzed and re-classified 
as to cost values. There are several kinds of vegetable fibres differ- 
ing in weight, color, quality and value, while each dimension of 
lumber has its different value. Accounts are opened for each 
vegetable fibre, each lumber dimension, sundry materials and labor. 
Perpetual inventories are kept of all of these raw materials on 
an estimated basis. That is the reason why a practical brush man 
is necessary in launching the system which is largely based on 
estimated consumption of raw materials. 

We will take four brush specifications and these we will suppose 
are all that are in stock when the system is installed and the only 
ones to be manufactured during the first week of the cost system. 
In-actual practice there might be a hundred or more different 
specifications in stock in a plant the size of our hypothetical brush 

. The specifications can be explained as follows—and they 
all consist of vegetable fibre or animal hair punched into wooden 


1. White tampico fibre scrubbing brush called scrub. 

2. Palmyra fibre mane and tail brush or “dandy” as it is called 
in brush factories and in stables. 

3. Horse hair set around grey tampico fibre centres in the 
form of a counter or bench brush with extended handle called 
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4. White tampico fibre set around grey tampico fibre in a 
floor sweeping brush block called “broom.” 

The manufacturer’s wholesaling activities are illustrated in 
this system in the handling of polished broom handles which they 
buy to fit their brooms. They find that they can buy them (often 
in practice) cheaper than they can manufacture them. As we are 
not interested in the broom handles since we are only dealing with 
production at this stage; the specifications of these 4 brushes are 
analyzed in the following manner :— 

The number of tufts, the diameter of the holes bored for the 
reception of the brush stock, the length of brush stock necessary 
to yield the correct length out from the block face after doubling up 
the stock and punching into the block and trimming oven on the 
surface, the kind or kinds of brush stock specified for each brush— 
all these considerations affect the consumption of brush stock. 

By means of a chart made out for each kind of brush stock 
showing the number of tufts derived from 1 lb. under given 
diameters and lengths of the material in each process of manufac- 
ture, we are enabled to ascertain the standard weight of any brush 
stock in every specification of brush. 

The block or handle is then measured up and the dimension of 
lumber necessary for its manufacture noted, together with its sur- 
face area.* 

It is necessary to estimate the standard lumber consumption 
for each dozen of blocks manufactured and this is the weakest link 
in the whole cost system. As there is no perpetual physical in- 
ventory the lumber accounts are credited with the estimated con- 
sumption each week. To make this feasible, it is necessary to have 
a fairly uniform grade of lumber in each dimension purchased and 
stocked throughout a cost period (of probably 6 months). 

The purchasing agent is therefore requested to decide and 
notify the cost department of the grade he proposes buying in each 
dimension. It may be “No. 1 common” in 1 inch and “No. 2 com- 
mon” in 114 inch and “firsts and seconds” in 1% inch thickness. 
Any purchasing policy decided on should be adhered to, if possible, 
for a six months’ supply at least. If a change of quality is desirable, 
the cost department should be notified so that a new standard for 
consumption may be set up. The cost department is thus able to 
show, when physical inventories of lumber are taken, the percent- 
age of loss incurred from the rough measurement and the cost per 
foot in the finished product. 

The lumber consumption that is to be credited to the lumber 
accounts for the brush blocks is then estimated in the following 
manner. For each specification of brush, the lumber dimension 
necessary for the production of the block part is first noted and 
recorded; the surface area is then measured as to square inches 
in the finished block. If the blocks can be made from 1 inch lumber 
the area is simply multiplied by 12 to convert the area into a unit 
RA Fd are bought from mills the brush manufacturers’ trade, instead 
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of 1 dozen blocks. When 114 inch thickness is required for blocks, 
Semana probably anything from 15/16 inch to 1% inch at the 

ickest point after manufacture) the area per block is multiplied 
by 15 for ascertaining the cubic inches in 1 dozen finished blocks, 
The 1% inch is multiplied by 18 for the broom biocks in this 
example. 

The quality of lumber purchased is now taken into considera- 
tion. There are 144 cubic inches in one board foot of rough lumber 
but the waste will be considerable, and if different selections of 
lumber are purchased in each dimension the percantage of waste 
will be different for each. Suppose a poor grade of one inch is 
considered economical and half the lumber only (as to area) is 
contained in the finished block, then the number representing the 
cubic inches of lumber per dozen blocks is divided by 72 (144 less 
50%) to find the number of board feet necessary for the construc- 
tion of the dozen blocks. On the other hand, suppose a good grade 
of lumber is continually purchased in the 114 inch dimension, the 
loss being estimated at 20%, the number of cubic inches per dozen 
(that is 114 times the surface area) is divided by 80% of 144 or 
115 to obtain the estimated consumption of 1144 inch lumber in 
board feet per dozen blocks. 

The number of board feet required for one dozen is ascertained 
in this way and this information is tabulated for all specifications 
manufactured. Chart A shows the compilation for a factory turn- 
ing out just the four specifications already referred to. This chart 
should contain all the information affecting the prime cost of the 
brushes that can be pre-determined from a close analysis of each 
specification listed in the firm’s catalogue or likely to be manu- 
factured during the cost period. In this chart, the column, “Sun- 
dries Value,” is the aggregate value of everything entering into 
the prime cost of the brushes except brush stock, lumber, and direct 
labor. This value is estimated and the account taking care of the 
debits and credits of these sundry items is the only one in the cost 
system to be treated in a purely arbitrary manner. The credits to 
the account consist of the weekly estimated aggregate of value 
taken out of this account as computed in chart B, column Y, from 
the rate determined in chart A. This sundries account is charged 
with such direct materials as staple wire for holding the tufts in 

lace, buffing or polishing compositions, wrapping paper or small 

es for packing units of product and, if the shipping containers* 

are not charged to customers as a separate item on the invoices, 
this item is also estimated and included in the value. 

In this connection, it should be stated that some accountants 
take the stand that such items, varnish, for instance—the rate of 
consumption of which is difficult, should be classified as indirect 
materials. This may work equitably when all the product is varn- 


* When sh cases charged to customers te item invoices, this item is 
treated as in Gin wey be chown in Ge ar 
of handles. 
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ished, but not when some brushes call for varnished blocks and 
others for plain smooth sanded blocks or handles. 

It is therefore advisable to make some attempt to estimate the 
consumption of these minor direct materials and include their 
value with the sundries in chart A. Even a rough estimate is 
better than nothing. As a matter of fact, most of these small items, 
classed as sundries in the estimated consumption of materials, can 
be easily determined. For instance, with use of finely graduated 
scales, the staples can be weighed and multiplied by the number of 
tufts contained in one dozen brushes. 


The payment for all labor under this system, is by time clock. 
Under 100% piece-work, of course, the direct labor would not vary. 
The pay is made up weekly. 

In arriving at the direct labor estimates shown in chart A, 
the specifications are closely analyzed. The important thing is to 
obtain a correct ratio of the direct labor necessary for the complete 
manufacture of the different specifications. This is not difficult 
as all the brushes are made under the same manufacturing process 
though their shapes and sizes are entirely different. The punching 
in of the tufts is the chief operation and that is estimated for each 
specification based on the number of tufts. The rate of action of 
the punching machines is the same for all specifications, so that no 
different rate has to be set for any specification. The work on the 
block and other processes on the brush affer punching are all 
analyzed. As some brush stocks come in long sizes to be cut up to 
the correct uniform length in the factory, while others are pur- 
chased ready cut to length, a rate per pound on the estimated con- 
sumption is added to the labor costs of the brushes requiring this 
application. After every process of direct labor has been valued 
in this way the total is obtained for each specification and entered 
in the final column of chart A. 

Chart B, the main chart in the system, is the medium used for 
crediting raw material accounts and charging finished product with 
the value that has gone into goods produced each week. 

As no perpetual inventory is kept, it is quite easy to make up 
one of these charts each week. Unless the same specifications are 
made week after week, very little time would be saved in cost 
accounting, by letting the production go on for a month—and it 
is usual to make enough brushes in a week of the specifications 

run to cover the sales for a month. 

For the sake of illustration let it be supposed that the factory 
has been operating since January 1st, for one week under the cost 

m and the superintendent or foreman sends in his report for 

first week’s performance as follows: 


Brushes manufactured: 


800 dozen scrubs 
200 dozen dandy 
150 dozen dusters 
75 dozen brooms 
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STOCK CONSUMPTION 8 VALUE 
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{ FO4, 000 75) | 500 


TUFTS REPORTED IN PROCESS 
TUFTS NOW REPORTED 530520 #47342 
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33 adjusted Pay Roll for week 
Estimated direct labor 


5.00 
INDIRECT LABOR «BALANCE of PAYROLL of Estimated Din xt 
TOTAL BURDEN 


3 Daily report of tufts punched: obt 

1 Thursday 94.476 | 

Friday 95.650 

4 Saturday 51.200 

Monday 100.420 of 

Tuesday 90.530 alre 

4 Wednesday 98.250 = 

This is the full extent of the factory’s report each week (with take 
g reduced number of specifications manufactured for the illustra- acer 
4 tion) and does not make much of a demand on the superintendent 

-_ as the daily number of tufts punched is quickly ascertained by thar 

a multiplication of the official number contained in the specifications. one 

4 The information in the above report will be found entered at leng 
_ the left side of chart B, columns A and B, and below. that 

4 The headings for columns Z and Cl are fixed (with exce freq 

4 of the percentage shown in Z) as to amounts. They are stan two 
a set for the financial period as estimated from the previous profit the | 

‘ and loss statements. care 

ij The percentages shown in the headings of columns G and Z is pr 

f are calculated each week as computed at the foot of chart B. Teas 

y The other prices shown at tops of the various columns are all Whic 
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Labor CHART B. 


obtained from the current prices shown in the raw materials ledger. 

From the information in chart A, columns C, E, H, J, L, N, 
Q, S, U, X, in chart B, are filled in. 

By a close inspection of chart B, it is apparent that the whole 
of the cost computations can be completed with the information 
already referred to. 

Some few explanations may, however, be helpful. There is an 
innovation in the application of the payroll. This is arranged to 
take care of goods in process of manufacture without having an 
account opened for this purpose. 

It will be noted that some of the specifications call for more 
than one kind of brush stock; and the fact that, when there is only 
one kind specified, it may have to be punched in two different 
lengths, (as for a scrubbing brush with projecting wings) means 
that the brushes are put through the machines twice. It therefore 
frequently happens that there are brushes with only the first of 
two or three applications of the punching process completed when 
the end of the pay roll and manufacturing week arrives. To take 
care of goods in process, a slight inconsistency is tolerated (which 
is probably not based on sound accounting theory) for the following 
Treason, viz.: For purposes of accounting, the punching process, 
which is the chief but by no means the only process, is considered 
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to be the only one; and the value of the labor expended on goods in 
process of manufacture is computed in direct ratio to the number 
of tufts punched in the brushes which have not yet been reported 
by the department in the list of brushes manufactured. No serious 
discrepancies, however, are caused in the accounts, and at the ends 
of financial periods it is endeavored to leave no brushes in an 
unfinished state. What goods in process are recorded at inventory 

riods are treated as so much prepaid labor and expense and the 
umber and brush stocks are treated as if they had never been put 
into process. 

We have now ascertained the correct amount of the pay roll 
applying to brushes reported complete in the manner indicated, 
The aggregate estimated direct labor as computed from chart A in 
column F of chart B is then deducted from the adjusted pay roll 
(adjusted to cover goods reported completed) and the balance 
treated as indirect labor. 

This ratio of indirect labor to direct is closely watched each 
week as it will be appreciated that when payment of wages is based 
entirely on time, direct labor can overlap into the indirect labor 
column of chart B under some circumstances. If the factory is 
slack and the direct workers are decreasing their production it is 
obvious that the indirect labor will get over-burdened since there 
is only the standard direct labor cost allowed for each specification 
manufactured in the direct labor column. 

The overhead in chart B, column Z, works in the same way but 
in a lesser degree, since the amount is definite each week and the 
percentage of estimated direct labor rises and falls with factory 

rformance, but is not augmented with anything that does not 
ong to it as in the case of indirect labor. 

It will be noted that no analysis of pay roll is provided for in 
the system, so that this plan makes a suitable arbitrary division 
and provides a weekly check on production costs. 

The information ascertained by working out chart B, as in the 
example, is summarized in the following general journal entry: 


Finished Products B-Al 1,398.25 
Raw Materials: 
Brush Stock...... $534.50 B-P 
128.25 B-W 
Sundries ........ 79.25 B-Y 
742.00 
Labor: 
93.75 B-G 
468.75 
Overhead B-Z 187.50 


Chart C is compiled each month and every invoice is analyzed 
into products, the gross realization for the sale of each specification 
being found, as well as the total sold. It will be seen that this chart 
is a Profit and Loss Statement and also an analysis of sales. The 
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By noting the journal entry which brings the production activi- 
, the whole cost system will be understood and the benefits 
to be derived from such control of the business as can be accom- 


ties of the business as expressed in the charts into the system of 
There is no need here to explain how to take care of different 


costs of the same specification each time that a batch is put through, 
nor how the manufacturing week is reconciled with the calendar 


profit or loss is ascertained on completion of chart C without wait- 
month in the monthly profit and loss statements. 


ing for a trial balance to be taken. 
plished by means of such a simple system will be appreciated. The 


subsidiary ledgers are also written up from the charts which com- 
prise an integral part of the system. 


accounts. 
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. q In closing, it may be said, in su of the method of record- 
ing raw material consumption on a of estimated consu 

; tion, that the raw material fluctuates in weight in the bale acco 

_ ing to climatic conditions. This renders discrepancies inevitable 
q as between book and physical inventory. The method used has 
4 a without question as the basis for a fire loss adjust- 
men 
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